Objective: To investigate whether social relations, sociodemographic characteristics, lifestyle, and health conditions are associated with health-related quality of life (HRQOL) among elderly persons living in regions classified as high vulnerable in terms of health. Methods: A cross-sectional study conducted with a population-based random sample of 366 elderly (≥ 60 years of age) persons registered at a primary healthcare unit in Belo Horizonte, Minas Gerais, Brazil. HRQOL was measured using the Medical Outcomes Study 12-Item Short-Form Health Survey (SF-12) and the scores obtained in the physical component score (PCS) and mental component score (MCS) were our response variables. Social relations, sociodemographic characteristics, lifestyle, and health conditions were considered our groups of explanatory variables. Multiple linear regression models were used for the analysis. Results: In the final multivariate models, we found that elevated number of diagnosis of chronic diseases, and being bedridden for the last 15 days were variables associated with worse PCS and MCS. However, lack of education, dissatisfaction with personal relationships, lack of support and help when bedridden or to go to the doctor, and to prepare meals were associated with worse HRQOL only in MCS. Participants who reported black race/color, absence of work activity, lack of physical activity, no alcohol consumption, and hospitalization in the last 12 months had worse HRQOL only in PCS. Conclusion: In addition to the aspects related to social adversity, lifestyle, and health conditions, some functional aspects of social relations were important for understanding the HRQOL in elderly persons living in social vulnerability.
INTRODUCTION
The share of the population aged 60 years and older increased from 4.3% in 1950 to 13 .0% in 2013. In the same period, life expectancy rose from 45.5 to 74.8 years 1, 2 . As a result of this rapid population aging and increased life expectancy, the Brazilian population has faced a significant increase in the prevalence of chronic noncommunicable diseases and disabilities 3 . In this regard, it becomes increasingly important to ensure that the increased longevity of the population is also accompanied by a better quality of life.
Quality of life is a subjective and multidimensional construct that encompasses the perception and understanding of reality and incorporates satisfaction at areas of life that people value 4, 5 . It is an individual construct associated with the degree of expectation, culture, and personality 4, 5 . Overall, quality of life is related to self-esteem and personal well-being and, therefore, tends to be influenced by several aspects such as health and socioeconomic status, lifestyle, social interaction, family support, and satisfaction with life 6 . Some authors consider that the functional aspect is the major determinant of quality of life, because the health status influences the adequate performance in functions considered of great importance by the individuals 4, 5 . Thus, the concept of "health-related quality of life (HRQOL)" was created to incorporate this appreciation of health status as a determinant of quality of life 4, 5 . The HRQOL is a strong prognostic indicator of mortality among elderly persons 7 , and previous studies conducted in Brazil found that the social adversity 8, 9 , lifestyle (such as regular physical activity, alcohol consumption, and smoking) 8, 10 , and current health conditions 8, 11, 12 are important factors to understand the HRQOL in the elderly persons. Studies in other countries have reported similar results 13, 15 , but, in the international context, the fragility of social relationships has also been identified as a factor associated with worse HRQOL 16, 17 . Social relationships can be defined as the degree to which individuals are connected and integrated into comunities 18 , and, according to Due et al. 19 , it has two dimensions: the structural and functional aspects. The structure of social relations corresponds to formal and informal relationships (social network) and is usually analyzed by the number of social relationships that an individual maintains, the frequency at which individuals contact people from their social network, and diversity and reciprocity of these relationships. On the other hand, the functional aspect relates to qualitative and behavioral factors of social relationships and encompasses the social support, social anchorage (including engagement and social integration), and relational stress (a negative dimension of social relations) 19 . Several health conditions that have an impact on functionality, such as cognitive decline 20 , dementia 21 , depression 22 , limitation 23 , and functional decline 24 have been associated with structural and functional aspects of social relations in the elderly persons, which may partly explain the link between these aspects and HRQOL. Despite these findings, the association between social relationships and physical and mental components of HRQOL has been poorly explored in Brazil, especially among elderly persons at low socioeconomic status, who tend to have higher social isolation 20, 24 . In this context, the aim of this study was to investigate whether social relationships along with sociodemographic characteristics, lifestyle habits, and health conditions are associated with HRQOL in elderly people living in the region of Belo Horizonte, Minas Gerais, considered highly vulnerable to health conditions.
METHODS
This analysis is part of the project "Aging and Health," a cross-sectional study aimed at understanding the health profile of elderly persons who are residents in a low income community of Belo Horizonte, Minas Gerais. This study was conducted between April and October 2007 using a random sample of elderly patients (≥ 60 years) registered at the primary health-care unit of Vila Pinho, located in the health district of Barreiro in the southwest region of the city of Belo Horizonte. The primary health-care unit catchment area is considered of high risk according to the Health Vulnerability Index, which is a composite index based on socioeconomic and health indicators developed by the Municipal Health Department of the city of Belo Horizonte 
VARIABLES OF THE STUDY

RESPONSE VARIABLES
The HRQOL was assessed by the Medical Outcomes Study 12-Item Short-Form Health Survey (SF-12) 26 . The SF-12 is composed of 12 items, and their answers were aggregated into two summary measures: the physical component score(PCS) and the mental component score(MCS) 26 . The PCS considers the individual's perception of their functional capability, physical aspects, pain, and general health condition. On the other hand, the MCS considers aspects related to vitality, social functioning, emotional aspects, and mental health. Both summary components vary from 0 to 100 and higher values reflect better HRQOL 26 . The scores on the PCS and MCS were considered separately as response variables of this study.
EXPLANATORY VARIABLES
The explanatory variables were organized into four groups: sociodemographic, social relations, lifestyle, and health conditions. Details on the categorization and definition of these variables can be seen in Table 1 .
The sociodemographic group was composed of the following variables: gender, age, self-reported skin color, educational level, family income, and presence of work activities in the week prior to the interview. The social relations group contemplated variables to measure structural and functional aspects of social relations 21 . The structural aspects were investigated by the following variables: marital status, living alone, necessity of the elderly being alone most part of the day, and number of relatives and friends with whom the elderly people could talk about almost anything. The functional aspects were studied by the variables: always having the support needed to help staying in bed, to go to the doctor, and to prepare meals; participation of the elderly persons in recreational activities; and satisfaction of the elderly people with personal relationships. The lifestyle group contained the following variables: regular practice of physical activity during leisure time, smoking, regular consumption of fruits and/or vegetables, and consumption of any alcoholic beverage in the last 30 days. In the health conditions group, the following variables were considered: the number of self-reported chronic diseases diagnosed by a physician, number of medical consultations and hospitalization in the last 12 months, and if the participant has been bedridden for the last 15 days.
DATA ANALYSIS
Initially, the description of the study variables by means of frequency distribution and average (physical and mental components of HRQOL) was made. The association variables categorized using the tertile of the distribution of numbers of friends and relatives cited by the participants; c participation in recreational activity was defined as participation in recreational or artistic group activities (musical group, choir, art, etc.) or any other type of association (community, religious, etc.) for at least once a week in the last 12 months; d regular physical activity was defined by the report of physical activities during leisure time for at least three times a week for more than 30 minutes; e regular consumption of fruits and/or vegetables was defined as the consumption of these foods on 5 or more days a week; f the evaluated diseases were: spine disease or back pain, arthritis or rheumatism, cancer, diabetes, bronchitis or asthma, hypertension, heart disease, chronic kidney failure, depression, and tendinitis or tenosynovitis. between the explanatory variables and the two components of HRQOL (PCS and MCS) was investigated using linear regression in two different models, one for each dependent variable. We conducted multivariate analyzes for each of the four groups of explanatory variables, including all variables associated with the 20% significance level in the univariate analysis. Subsequently, the explanatory variables associated with the response variables in the multivariate models by groups were entered simultaneously in the multivariate model to compose the final model. We used the backward elimination procedure, and the variables retained in the multivariate models by groups and those retained in the final models were the variables that remain associated with the response variables to a 5% significance level.
The regression beta coefficients and their respective 95% confidence intervals (95% CI) were reported, and they represent the differences in the mean scores on both PCS and MCS, according to the explanatory variables considered in the models. The normality of the residuals and homoscedasticity were checked graphically. Analyses were performed using Stata 13.
RESULTS
Among the 405 elderly persons who were part of the sample, 373 individuals agreed to participate in the study, and 366 answered the SF-12 and, hence, were included in this analysis. Sociodemographic characteristics, social relations, health conditions, and the prevalence of lifestyle among the elderly participants can be seen in Table 1 . Participants were aged between 60 and 94 years (mean 69.2 ± 7.5 years), and most elderly persons were female subjects (59.8%), self-reported brown skin color (52.5%), had less than 4 years of schooling (66.1%), and reported having family income lower than four minimum wages (82%).
The PCS and MCS scores obtained an average of 42.8 (± 9.62) and 45.1 (± 11.27), respectively. In the univariate analysis, the worst HRQOL in the physical component was associated with the following characteristics: female gender, 70 years or older, self-reported black skin color, less than 4 years of schooling, family income lower than four minimum wages, absence of labor activity in the week prior to the survey, not satisfied with personal relationships, no physical activity during leisure time, no alcohol consumption in the last 30 days, diagnosis of two or more chronic diseases, two or more medical appointments in the last 12 months, hospitalization in the last 12 months, and being bedridden for the last 15 days (Table 1 ). In the final multivariate model, the worst HRQOL in the physical component remained associated with self-reported black skin, absence of labor activity in the week prior to the survey, no physical activity during leisure time, no alcohol consumption in the last 30 days, diagnosis of two or more chronic diseases, hospitalization in the last 12 months, and being bedridden for the last 15 days ( Table 2 ). The variables retained in the final model explained 23% of the variability in the scores of the PCS (Table 2 ).
In the mental component, univariate analysis identified that the worst HRQOL was associated with the following characteristics: female gender, 70 years or older, less than 4 years of schooling, absence of labor activity in the week prior to the survey, not always 95%CI: 95% confidence interval; a the regression beta coefficients represent the difference in the scores of physical component score and mental component score according to each category of explanatory variables; *p < 0.05; **p < 0.01; ***p < 0.001. having the support needed to help staying in bed, to go to the doctor and to prepare meals, not satisfied with personal relationships, have four or more diagnoses of chronic diseases, hospitalization in the last 12 months, and being bedridden for the last 15 days (Table 1 ). In the final multivariate model, MCS remained negatively associated with the absence of education, not always having the support needed to help staying in bed, to go to the doctor and to prepare meals, not satisfied with personal relationships, physician-diagnosed four or more chronic diseases, and being bedridden for the last 15 days (Table 3 ). The variables in the final model explained 19% of the variability of the scores obtained in the MCS (Table 3) .
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DISCUSSION
This work demonstrated that the physical and mental components of HRQOL were associated with social characteristics and health conditions. We found no association between the structural aspects of social relations and HRQOL, but some functional aspects were independently associated with MCS. In addition, we found that lifestyle, such as regular physical activity and alcohol consumption, was associated with HRQOL only in the physical component. Our results show once again the multidimensional aspect of HRQOL and the challenge in understanding the factors that explain this construct, given that the variables that remained associated with the physical and mental components in the final model explained only 23 and 19% of the variability of PCS and MCS, respectively.
The participants of this study had a higher exposure to social adversity (lower levels of income and education) than elderly people living in the metropolitan region of Belo Horizonte 27 . In addition, the elderly participants of this study lived in an area in which environmental, social, and health indicators reflect a high-risk for health. Because of these characteristics, we expected that the average scores found in the physical and mental components of HRQOL in this study were lower than the averages found in the elderly population in general in the country. This hypothesis was confirmed only in the physical component of HRQOL, as the average PCS of this study was lower than that observed in a population-based study conducted in the state of São Paulo (42.8 versus 47.6). However, the mean MCS found in these two studies were similar (45.1 in Belo Horizonte versus 44.6 in São Paulo) 10 . Elderly people with no education had a poorer HRQOL in the mental component. In addition, self-declared black skin and absence of labor activity during the week prior to the survey were also characteristics independently associated with lower scores on the PCS. These results suggest that the more exposed to social adversity elderly people are, the worse the HRQOL. This result is consistent with findings from previous studies 8, 9, 13, 17 . The socioeconomic status is a distal determinant of health and acts as a starting point, which can result in different exposure and vulnerability to risk factors related to various health outcomes 28 that may impact on HRQOL. It is important to emphasize that the associations found in this study were independent from variables of health conditions, showing that the association widely established between the occurrence of chronic diseases and socioeconomic disadvantage 28 not fully explained the relationship between social adversity and HRQOL. Thus, it is possible that the stress resulting from exposure to adverse social conditions and discrimination experiences can also be important aspects to explain the association between social adversity and HRQOL 29 .
There is evidence that exposure to socioeconomic adversity and the fragility of social relations interact synergistically to promote morbidities that have the potential to impact the HRQOL 20, 30 . In addition, recent literature review found that living in adverse social contexts, characterized by lack of easy access to services in the neighborhood (i.e.: places for shopping, public transportation, banks, clubs, etc.) impacts negatively on social relations as it hinders the connection between the community members 31 . Thus, given the social characteristics and housing conditions of the participants of this study, we expected that the structural and functional aspects of social relationships were associated with HRQOL in this analysis. However, only functional aspects of social relations, such as dissatisfaction with personal relationships and not always having the support needed to help staying in bed, to go to the doctor, and to prepare meals were independently associated with worse HRQOL and only in the mental component. It should be noted that dissatisfaction with personal relationships was associated with a decrease of 7.3 points in average MCS. These results suggest that, in this population, the perception of quality of personal relationships and the perception of the presence of social support may be more important aspects of HRQOL than simply the existence (or quantity) of these relations. Our results are consistent with other studies that show that functional aspects of social relations better predict the self-rated health 32, 33 and mortality 34 than structural aspects. However, population-based study in Italy has shown that both structural and functional aspects of social relations were associated with physical and mental components of HRQOL 17 . Elderly people who do not practice physical activity during leisure time had a poorer HRQOL in the physical component; however, this behavior was not associated with MCS. The association between physical activity and HRQOL has been demonstrated in several studies 10, 14, 17, 35 and this association usually has greater magnitude in the physical component than in the mental component 10, 14, 17 . Physical activity reduces the intrinsic deleterious effects of aging, acts as a protective factor for various diseases and health problems, and it is related to the functionality maintenance over time 14 , which are aspects intrinsically related to the physical component of HRQOL. As this study has a cross-sectional design, we cannot disregard the possibility that the elderly persons who have worse HRQOL tend to be less physically active. However, longitudinal studies 14, 35 show that the lack of physical activity predicts decline in HRQOL. Thus, public health measures to promote physical activity in older adults can also be considered an HRQOL promotion policy. Such measures may be considered a challenge, especially in socially vulnerable populations such as the participants of this study, because they reside in places with adverse social and physical characteristics (i.e.: lack of security, scarcity of sidewalks and lighting, and lack of appropriate places to perform physical activities such as parks and squares), making it difficult to practice physical activities 36 . We have found that the absence of alcohol consumption was associated with worse HRQOL in the physical component. Moderate alcohol consumption has a protective effect on the occurrence of various health events that have the potential to impact on functionality, which could explain the association between alcohol consumption and the physical component of HRQOL. For example, the moderate use of alcohol in the elderly persons has been associated with lower rates of cognitive decline, dementia, cardiovascular disease, and depression symptoms 37, 38 . However, we know that the decline in health conditions induces the reduction in alcohol consumption 39 . Thus, reverse causality can be a major explanation for our findings. It is also important to note that, despite the moderate consumption of alcohol is associated with better HRQOL in longitudinal studies 40, 41 , the decline in HRQOL associated with increasing age is similar for all categories of alcohol consumption, even among those who do not consume alcoholic drinks 40 . Thus, there is no evidence that would support a recommendation of alcohol consumption for the elderly persons in order to minimize the decline in HRQOL.
The prevalence of chronic diseases and multimorbidity are increasing mainly in populations exposed to socioeconomic adversity 3 such as the elderly persons of this study. The results of our analysis show that this morbidity profile has great impact on HRQOL, as the greater the number of medical diagnoses of chronic diseases, the worse the HRQOL in the physical and mental components. In addition, being bedridden for the last 15 days was independently associated with the PCS and MCS, while the occurrence of hospitalization was associated with worse HRQOL only in PCS. These results are consistent with other previous studies 11, 12, 15, 17 conducted among noninstitutionalized elderly persons and demonstrate that the functional aspects affect not only the physical component of quality of life but also the mental component when influencing the proper performance of functions considered important by individuals.
This study has some limitations that need to be highlighted. The variables retained in the final model explained a small proportion of the variability of distribution of PCS and MCS and a reduced number of variables remained independently associated with HRQOL, especially the variables of the social relations group. All study participants were elderly people who lived in a low-income region as previously mentioned. Therefore, the homogeneity of the socioeconomic profile of the studied population along with the small size of our sample may have hindered the finding of associations between HRQOL and the explanatory variables, especially associations of small magnitude. In addition, as already mentioned, another limitation of this analysis is its cross-sectional design and, therefore, we cannot ignore that the associations found in this study are a result of reverse causality. Finally, we did not use indicators of all dimensions covered in the structural and functional aspects of social relations. Therefore, it is possible that other aspects of social relations, not evaluated in this study, are important for understanding the HRQOL of elderly persons in social vulnerability.
CONCLUSION
The information generated by this research suggests that functional aspects of social relations, socioeconomic characteristics, lifestyle habits, and health conditions were relevant to an understanding of HRQOL in the elderly persons in social vulnerability. Further studies investigating the role of social relations in HRQOL among the elderly persons are necessary to better understand this association in the national context.
